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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the shape of a ^^.jj*'*^^.—^/ " ■ - "^ 

particularly small recording mark by optimizing the i^l-iHiir< - v^-^l^J ; 

materials of the respective layers at the circumference f i^l^i^^S'^^^^ 

of a noble metal oxide layer included in a super high- * ^ ' 

resolution type optical recording medium. 

SOLUTION: The optical recording medium 10 is equipped r 
with a supporting substrate 1 1, a light transmission layer y_ 
12, a first dielectric layer 31 arranged between the light ^ 
transmission layer 12 and the supporting substrate 11, . , j j,;^:^^^^^ 

the noble metal nitride layer 23, a second dielectric layer ■ '^r—^'V: • rj 

32, a light absorption layer 22, a third dielectric layer 33, ^g" j^^^'^ ' ^1- J ■ 
and a reflection layer 21. The second dielectric layer 32 \ I 

consists of ZnS or a mixture composed of ZnS and Si02 j / 

as a principal component, in which the ratio of ZnSD is / L , , 

set at 60 to 1 00mol% of the sum of ZnS and Si02. The | j 

materials of the second dielectric layer 32 described i 
above simultaneously has high hardness and flexibility V - t"" "* 

and has high thermal conductivity and therefore the 
balance between the thermal conductivity and the 

harness of the film is improved and the formation of the small recording mark with the correct 
shape is made possible. 
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[ « * II 1 ] 

Mmicmn ^ titc^ 2 com9.#m t ^ m ^ . mt^m 2 comw^i^m z n s xn z n s t s 
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1 \cmm(D %YAmmw-. 

[ f**^ 3 1 
I I* * « 4 ] 
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I ft * II 6 ] 

i^igS^^PjlC'dx., SiIfES'EcOi¥$;i>0. 6minJii.ii, 2. Ommti.T-C'fo'9. BufS^t 
SiigcDff$;)Si OMm«±, 2 0 0 ix mUT X' i> ^ ^ t ^ t -T ^ lib ^ 5 (D 

[ !ft * I! 7 ] 

^ 2 <D T.U t ^ m X. ^ Mffill2cD^m^S{i, ZnSXfiZnSi:Si02<^iS-a- 

#!Sr^fig^>i:L. ZnSi:SiO2<=^?Pi'*l-LTZnS(75SiJ-a-;45 60^/U%J&(±, 100 

[ f» * « 8 1 40 

BfHEHi (D mm. ^ %m fii. M m x. <o n^^. m^f^ 2 (Dum.^ ^ > =' — hmic x 'o n 0 
[ w*3i 9 ] 

-a-, A/NA^Sr6 4 0 nmJii,Ti-iS:SL-C, fti^;5S;L/4NAJiy,TcOta®-^ — j?^-g-tf|H 
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[ K »f 5> ] 

[0 0 0 1 ] 

[ w * s « ] 

[ 0 0 0 2 ] 

jig^^ ^§jt(/)^^^^^/^7'^--^^K®t'^:^ci^(7)tSM^^#:^LT. CD ( Compact Disc 
) ^DVD (Digital Versatile Disc) ft * ^ 6 E ^ ft: /^^ < ffl V ^ 5^ T V ^ ^ o 
[ 0 0 0 3 ] 

c D (D ^ ^ . — ^ (D i^m^m ^ ^-^^^x ^ ^ ^ y (cd-rom) cotc/^fi. m 
1 . 2 mm (Dytmm'\^mm±{cR^m ti^mmt- mm ^titzmm^^ \^x:}6 ^ . * 

m 7 8 0 n m CO - if - Sr ?t ^ i§ S « ffifj /^J^ S W il fiS ^ 

(Dn^^n 0 t ^^^X ^ ?> o — CDC7)5^, y^'— ^(OiitE:^5'^ffi^c^^^-f:/ (CD-R 20 

) ^(Dm^^^^^'^'^^^^^^y' (CD-RW) (D h (O 7tSiiittS>K<^SW)lt 

(omizt^mm ^ thfcmm^ m i^x ^ . '^&^m 7 s o n m (d u - ^ if - ^ ytm^^ 
'\imum^^ ^>'B»m \^mM-t :i t x x f - ^ (DmmRi^n^^ n 9 ^ t ^^^x ^ ?> o 

[ 0 0 0 4 ] 

C D -c (1. U — if — i^ CO * ^ r?S P ^ 0 . 4 5 (O ^fe) 1/ >^ X ffl V ^ ^) . r. n 
J: ^9 R *f ® X (1 fS ^ S Ji it ^ W CO X :^ :y h ^ (1 1 . 6 u m ^ X Ml 

htl^o CD-Ct^*1]7 0 0MB(OfS^^S«!i. S^^S* (*^1. 2m/s 

e c) ^C:^oV^T^lMb p scOr"— i5'tei^I/--h^5|l^^tlTV>5)o 
[ 0 0 0 5 ] 

^fc. DVDC09^> X — ^(^i6tS^»#^X.;5^-e#?'^V^^-f:r (DVD-ROM) CO 30 

h(Dn. m^m 0 ^ 6 mm(Dytmm'\imm±i^RMmRi^i^mm^^^mm ^ntz.mmi* t . 
m^m 0 . 6 mm (o ^ ^ - mm t t^mmm i^x ^ ^ ntr.m mi: m \^x ^ ^ . m 
e 3 5 n m(D u — 'f }f - ^ ^mm^mmm^^ ^ m i^mM-t ^ :i t \c X ^ X - 

^cOS^^rtf^rt/^^^-e^^o DVD(05^. X--^(7)iifE;5^pTt^/^^-r-7' (DV 

D-R^) -^X-^cO»t^;t/^^'^tfe^^^-f:/ (DVD-RW^) C0t(O{i, 

m t Rmm t (Df^{c^mmf)^i^M ^ ntcmm^ ^ \.x is ^ . m-RmesdnmcDu-^if 

[ 0 0 0 6 ] 

DVD-eji. — 1?-* tf — A co*:*:[cBB p 0 . 6 <o *f >- x ^ v> . m 40 

J: S It S X tB «^ ^ Ji t:: *.Mt ^ 1/ - if fc^' - A tK :y h ^ (1 ^ 0 . 9 3 ^ m * 

'iit ^ o (D X ^ \Z . DVD^r>C+-r6tBM5:t>^S^i^ib^V^T^l. CDJ:^9t&S<^MV^ 

u — if b^^ — ffl V^ e> n 5 t i I- . 3fi P >c ^ V^ M% 1^ ^ X ffl T ^ r t 

. C D tCl:b T cfc "9 /h $ V^ tf - >K :y h @ a ^ n T ^ o rtt (C J: ^9 . D V D 

f^. m 4 , 7GB/ffi(ofE^ws<t. mmf^mm im s . sm/s e c) {^tai^^xm i i 

Mb p s c0 7='-^te^i/ - h;55|l^$ttTV^5o 
[ 0 0 0 7 ] 

^ft^, DVD4'Mx.^x-^(7:)tBMW»S:^L. E,o, DVD^ax.Sr'-^^teilll^ — 

tt. i^mm'Mf-^^mi--h^m^'r^tii^. 4 o 5 nm(Du-'^}:f-j^:^^^m 50 
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V ^ ix -5 t ir t 1' , M n ^ 0 . 8 5 <;5 !^ U V X ;4S ffl V ^ f> 6 „ ' It J; 0 U — f^" f 
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[ 0 0 0 8 ] 

r CO i 5 ic , & tfi: f-t S CO 12 ^ P8 P ic ^ ft l^ x+ !fe u >- X ffl V ^ 5 r 
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[ 0 0 0 9 ] 

1f f" — (75 t- — A X h g CO ^ /Jn j; o T * ^rfe ^ n T V ^ 5 „ L 7t o T . r W ± cO ± 

^ 4 fb t S - ^5' 1/ - h ^ ii fiJc -f- 5 /-d * (4 h- - A ;^ h S ^ ^ *i /J> -T 5 

L;)>L/<e;6se., — -f ^' — (D ^ M =k :l ii ± M < -t ^ t M M \^ ^ il^ ^ 
-•^ M,a)r&iRTi>Mmi,zm±Lrc <0 . )t S iS S g <^ ^Mk /i^ ± # < -5 r t r 20 
±co^jSSjk{±HiiT'fc'9. u->'XiJf+coH«itt^^/wh-^-v=>'iZ)Sl(S^?r#lt 
-mf4\ *t#i^i^Xco|flp^^mti±rii*t)5ri:t*/cfflilT'fe5o 0*19. u — -if if 

[ 0 0 1 0 1 

s««§ico3tfB^^«f$^ss^^tiTv^5.„ mMi^m(D ^m»mi^ t i-i . n^m^^m 

[0011] 30 

d 1 = a. / 2 N A 

cO*$, -r7'<et?*>^yv'f^cogEBticj;o-CS?i$ti5i5'^7"co^tB^^#:-ett. ^--ff-^ 
da = A. / 4 N A 

T'-^x.p3ti?>„ OS 19. M«?^§!J-e^4/il/^ii^co)tIS®^«ft:lr^yv^Ti4. ftMlE^-^-i? 

^mm-^ - ^ y > if mmi:mm-r ^ ^ t ib^x ^ ^ <Dx . t'-A;^jK-> hs^M/J^-r5 

[0012] 

mt^mmitMoti^(t>fj:^n±m7ii^\^-^ibn. — if" t- - a ^ m it -r 5 t t- — a x h 4^ 
.L-(DM^^-/^--^-^'j^ici3\,>xn^m ^mi^-r i>^mmit^A^6^mL- . ztnc x 'o ^ c s 

CD IS * . ffi {k; tt ^sf g ^ BIf e«J {C iff :® 3t R?. $ 5 r i: /j: S CD -C . ^(Dm^it^ 

mm L-x mmi^simRxj^mmi^n^^n 0 t i^sjmiztj: :b tmm ^ tix ^ . ^ vx . 50 
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u - ^f- 1- - ^ 5 t . n±m 's^mic X c /c ^ ® t ^ ^ ^ ^ -a- l -c tc ^ 

[0013] 

m<D^mmmi^x-(i. t@ ft #4 « w ^Mt 1 /j: o r a n ^ <t ti (5 t a. < , 
i^:^^ h w^m (D j^ma^-^ -c h ^ 1 m h t ^£ ^ tz , o * 19 . f mum ~ ^< u 

[00141 

5 a * ti . t- - A ;^ 5' h ^ 'L-' CD m =^ ^ - ^ 6^ [z io X m ^ m m it ^ m Ml m ^ 

mi- . ^ l:^ 5 M ?S ic i o T S « 75s ffi .(4 ff^ § /-c a6 -e -5 „ M't^^m tcU^;^ i-is5.m 
t r 5 0^ ^ 75^ t o T V ^ 1/ ^ o 

[##I^iCS^ 1 1 "A near-field recording and readout technology using a metallic 
probe in an optical disk". Jap. J. Appl. Phys. , B J^; ffi ^ S ^ # H , 2000^^, Volu 
me 39, p. 980-981 

igid bubble pit formation and huge signal enhancement in super 
-resolution near-field structure disk with platinum-oxide layer", Applied Physic 
s Letters, American Institute of Physics, December 16, 2002, Volume 81, Number 2 
5, p. 4697-4699 

[ i§ CO ^ ] 

[00151 

L L e> , m^n riB^sj ^ t ^ ^p^ftx\^^rcm^itunm7!)^mmiciimm 

m t L T « fg L T v^ ^^ r i fij L /c r i (c i D . ^mitunmi>mm-^~i^<Dw^fi^iz 

ir^ CO j; 5 (c * ^ L. T 1/^ 5 CO . S . W 14 i o T ft # i 5 !:i fli -T 5 O 

m-^-^ t fj: ^ X ^ z t mm \^ tz ^ t ic X t). m^mmit^m(Dmmic^^^ ^^m 

ti ?) , 

[0016] 

L/c;J>So-C. <t^?fe*(OMv^U- — -Tlf — A.S.t;!J;l3|iPi^cO;/^#^^>!^J• 

^m<Dmmic^^-r^^m(Dun*^m:mit&ntz^m»mi^Rry't<Dmm:tm%:mm-r^ 

[00171 

tzmmmmcD 'jtmmmi^icM L . x 19 « co m u- - ^f• t- - a & t>* i ^) m n m ^ ^ ^ ^ 
^ >■ m ^^x 7" - ^ ^mm-r ^ ij &RUv' - ^ ^ w^-r ^ :>7m^mm-r ^ ^ t X h ^ 

o 

[iiffi^»*-rs fc iie)(7)^©i 

[0018] 

* ^ (C J; 5 ^ IE ^ (± , £ i . ml tfi S « -h ic IS: tt ti fc * ^ M ^ ^ B i: . ffj IE 

h ^x mm^xiiM t tiRMmicmi-f htitzf^ 2 (Dmm.^m t mmm 2 <Dmm 

It Z n S X(t Z n S t S i O ^ <^ ^ ^ ^ 1^ t . ZnS<bS i O 2 OfPfCxtL 
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rz n S (Dm-^^^ 6 0^/U%JM±. 1 0 0 /U % T ^ j& ^ ix X ^ Z. t i W t ^ 
[0019] 

i' id B -r «\ *\ e * ir II CO 5f ^ ir CO 7 >- ^ ^ t '9 . ^ cO IS * . /J^ $ 12 

~ ^ ^^i.\^^m-JikX']Bi^-f- ^ t i^sjm t fj: ^ . m i^m m t m <d m & t (D ^< "7 >- ^ ^ 

^ 0 Si» t ir ^ fz iCii ^ ZnSirS iOg (^^icMl^XZnS<Dm-^^7 0^/l-%Sl± 

, 9 0 ^ /U- % y. T /t -r 5 r i: /i5 $f -fe L < . 8 0 ^ /i^ % IS S (riS ^ -f- S r t ;45 ft t » * 
LV>„ Z n S CO #J -g- ^ r CO J; 9 ^ J; 19 /h ^ i/^tB»-^ — T' o T t . ^ 10 

[ 0 0 2 0 1 

*7t. ii2copsfrs;o-p.^-c7tA#tffii:(^s^«ij(:i. m2(Dmmi^mA^h^x'(Dm 
m t-rtiit. mms^icm^ ^ fi ^ - if t- - a co ^' - gjj >^ j: < (c ^ ^ ^ 5 r 
[0021] 

*/c. m3(Dmmi^mi-h^x^AmmtnRMmicmnhtvtcK^m^^ hi^m x.^ 

Ht (c Hi W ^ ti ^. u - if" t- - CO :n ;^wi^ ^- - tc J; o T ^ ^ « ^ f b ^ S CO 4^ fig ;4s S {t: L . r. n 
19 / -rXcoifjD^^-t y Tc;)M'>;6S^li-CCNR/iSiST-t-2)a*lc^-r5fttt^V^5 
oS#t«i»l¥<-^iL-C(i. 5nmJi^±, 200nmiiiT-C'fo-5rtdS^*L<. lOnm 
£k±. 15 0nmJ^JlT-efcSri:;6Sj;«9»*bV^, RltSf^ff^SricoipJ-ISl^-rsr 
t(cii9. 4S14^r±t<teT^-B:5wi:J^£<. + ^ n !K\t\^ ±^ ^ ^ m ^ :l t 

[ 0 0 2 2 ] 

:^^JR^^Iii^«(c«^^l:e^ (ptox) 55s^*ttTVN5ri:;SSi!f*Lv^o rro 
^-^^ *^JS^{b:!^S(O^He^ic:^X7)s^{t:e^ (p tOx) (cj;i9«^^tvTV^?.ri: 

:45 ft t $f ife L V^ . fill c7? t^|=f oTjge^ d At- 6 ^ * T V^ T t t« ^ ^.e ft 30 

^MKfli%»cO«-*^<!;LT^<t:e# (PtOx) SrfflV^tv^4^ & » f£ it ^ XI + t£ 
Wi ^ n :z t m t ^£ ^ , 

[ 0 0 2 3 ] 

l|2(Op«#:«*^P,aT3tA*tffii:ttH*f{RiJt-*®43lg?r^{t.5»-^. :l<D^o^ 

J|X S (± . 

(Sb,Te,_,),_bMAb 

(mU. MA{±T:/^*> (Sb) S.t/T^/P/l' (Te) tr^<5c*-Cib'9. 0<a<l-r' 

h '0 0^b<lTfc5) 

* -r t ;4s -e ^ . fi. o , 

{(GeTe)<,(Sb2Te3),-. ,}dMBi_d 40 
MB{iT:/^^>- (Sb) . /^^/^^ (Te) Rrj-^/^^—'^J^ (Ge) ^|*<7C 

m h ^ . c=l/3. l/2Xi4 2/'3-ffe'9. 0<dSl-Cfo5) 

-e ^ $ tt S ^ S fel ft -g- ^ t (1 S 5. t^- tsf ^ ]t fig 5)- ir -r 5 r t $f s L- „ )t OS 45Z • cO ^ fiSc 
t L -C ± ta CO W *4 ^ 4R -r tt\ IE ^ it 5 » # « ^li ^ « CO ^ m W ^£ ^ ff^ :^>5 Pfi » 

[ 0 0 2 4 ] 

10//mJiil±. 200iumJiJlT-efc5ri:/45if*LV^„ ClixtCiixli. fe* (A,) ;5S«^6 50 
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lei t3 , A/NA^6 4 0 nm &.ri:i^mLxmmi^B»Rrjmmikn^^n^ ^ t a^-c 

[ 0 0 2 5 ] 

(1. ZnSX«ZnStSi02'^^|-a-#5^±^jc53-i:L. ZnSi:Si02<7)fPlC>Pi-UT 10 

z n s (Dm-^t^ 6 0 ^ /u%&,±^ 1 0 o^/^%iy.T^cg3:£$tl-cv^srt^^|#mi:-r5o 

[ 0 0 2 6 1 

* ^ 0^5 Ci i tt\ S 6 3 5 n m tIs (75 u — Hf h-- - i^ S. r>' Tj^ P 3^ Tiitl 0 . 6 S 
it)U^X?rfflV^-5ri:(cJ;i9, I ^ N A ^ 6 4 Onmiil,T('iS:^LT®fl?^iE^S.t>'^ft? 

[ 0 0 2 7 ] 

^-a-. A/NA5r6 4 0 nmii^TiC^SLT. S$;5Sl/4NA^i(.TC0fa^-7 — i^^-atf 

i. tc mmm M . mm^mmmmA^ h ^ — •^\f~j^^mMir?>^tiz^<}X'f—^ 

^W^-r?>7'— '^'W^Jji^Xh'oX. mn5.U — -^fif— J>.(OmM^l. BUfSl' — iff— 

A*-r-5fciCiCO>Fj-#)U^X(75§^P^^NAi: Lfc^^-g-, A./NA^6 4 0 n mUT 

LT. *^/iSx/4NA«T<^fE«!r-^-j^^-^tff5fi^-^— ^^J;<i^e>OT'— ^S^^ffd r 

vXi^f^pfc^r^tJO. 8 5(c^^-f-5rt;45ftt>^:f^L<. rtilcitif^, ^fetar-f-^Sw* 30 

[ |g (?) ^ m 1 

[ 0 0 2 8 ] 

[ 0 0 2 9 ] 40 

0 . 6ScD*t^^VX5rffll^5't(Cj;i9, l/NASr6 4 0 nmiJiTS'^^LT@ 

mi^mmRv^mmi^n^^n 0 t X ^ . w . it f-t m o * te «: ^ f* r ^ 

iX-5^*;SS|^)4 o 5 nm(DU~■^f}f~-M.RXJ^mamA'^mO. 8 5<D>Pt%I/>-X^fflV^fciS 
[ 0 0 3 0 ] 
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[ 0 0 3 1 ] 

mmmx' h <o . mi (b) mi (a) i,c^-rA^^ij:±i.tz^^mmmx'h^o 

[ 0 0 3 2 ] 

Hi ( a ) \c^-r X 0 . :$:mm.mm\c ^ ^ ^mumi^ 1 0 i^F^^vtx- h Ki . mi ( b 
) Tji -r ^ 0 ^ ^wmm I it. ^mmm i 2 t . ^nmu i i t ^m^m 1 2 t (om 
(cr(D)iisfc^ttf,tbfcs:we2i. ^mum 2 2 Rxfn^mmitmm 2 3 t . ^mm 2 1 
t ^m.iiRm 2 2 t (Dm . 5t®H5ii2 2 tm^m^it^m2 3 t(DmRziM^m^it^m2 
3t^mi^mi2t(nm{:i^n'€ritxii-hrifzmmPfm3 3. 3 2Rif3it^m^xm 10 
fig^nxv^s. - CO mmsLtjn ±it . jtfEMffif*io^ii]te^-yr^=e/isp,ix-ift--A 

& ft ii < 6 3 5 n m * i:i ^ :e -r 5 r ir "T tfe t:- 19 . W . jit j-t m <D it m » m 
*i-LTfflV^f.^x54 0 5 nmSS(r)-iSftlCtS^-r5ri::»5ft^,$f^LV^o S/t^ U-iff 

~ M. 4 0 ^ M ^-r ^ ntxD M m 1^ >- ^' (D m a m t lx no . & mi^^wt^-r ^ :i t t-^^^mx 

[ 0 0 3 3 ] 

P> 4^ 'L> ^ 34 f§ (t T . ^ — if f" — A 4 0 ^ -Y h' i- ^ fc)^ <D ^' /u — ■:f l l a X t>* ^ V 

Ki 1 h i-^mm^i^Mi^ ^ nx ^ o ^nmm 1 iww^^ff^^. i^«6t)3fiit»?t{^;is 

£«ll^i^--^f"t"-i>.4 0cD3tgSi:f4/<cP>/£^^rt;^l^?>. ^^J6*ffiJSKtc*5{t^^tSii 30 
14 w i« M f:f ^ jI -r ^ S » /<e „ 

[ 0 0 3 4 ] 

^^iix-tt'. 0. 6mmJi(.±, 2. Omm;il,T(-S::^-r5r.t;4S$jSL<. ^fTc07tfE»^^#: 

^^!K%.{xm.o:>%%Lm.m.\^ h (D'^^'^^nm.-fiwt. i. ommiii.±. i. 2mmjiAT. m 

(C. 1. lmma^(-Kt/g-f5.ri:^s$f*LV>„ ^i^S^Kl lWiiLaico^^-Ct.^i#^:l|5S*: 
[ 0 0 3 5 ] 

^iSiiJi 1 2(i, |E^B#^u:S^B*l-BS, It^tLS^-iff— A4 OO^Sgt/tcSS-C'fc 40 

^ (TiVsP, h \.X\-t. ffiffl$tl5^'-•l?fcr-A4 0(^iSftffi^^^c*JV^-C3tjSJa*z>5 + :5> 

ic it; w fi]- -r 5 PS 15 » (CPS S ^ tu -f , ^iJ x. * S ii « ^ ?r ffl v^ 5. r t /i^ -e t 5 „ * 

*Jfeff^ftg(Cj;;57tte^'il#:i0-e!l, 7t:giiiJil2c7)if:^ttlO/zmJ^±. 200/zmJil 
T(-iS^$tt5o rnSl, Jt3Sjiijil2(Ojf:$;iiSiOAim7|5}iS-t!-fo5i:7tA*f®12a± 
(c*3tt6t:'-AS/4S#^^lC/jN$</i^ri:*»P>. 3tAW®l 2a(7)^^=^5;*5f2^j^fl:^ 

tC-ij-x.'51$S^5:^t< fa'O-t^^fz^X-h'O. 2 0 0 AimS-efoStf^/Wh-^ — v^^-cOffil 
^ 3 i|X ^ CO jq] ftiij ;4S HI H t 5 /i^ P. 5 o * 7t . ft M * ta « i: W 2 ^ ^ 

t-tl.(±\ 50juinJiA_h< 150/jmJi;Tl-^S-f5ri;iSAfiL<. 70;umiil.±, 

[ 0 0 3 6 ] 50 



(9) 



JP 2005-63604 A 2005. 3. 10 



i-BTfc^o i^Mm 2 1 (Dun t 1.x it.. ^ (Au) , m (Ag) , m (cu) , a# ( 

Pt) , r/l-^:=^^j^ (Al) , (Ti) , (Cr) , §k (Fe) , =i y< /U 

h (Co) , :=L /r /U ( N i ) , -t^ ^ A ( M g ) , ( Z n ) , ^ -v :=i i^ ( 

Ge) ^(7)^f*c;)^gX{l^^^fflv^^r<!::;5^-r:^^^o Sltil2 1C0l¥$fl#J^PS^^tl 

5nmJ^_b, 200nml^Tf-IS^-t'^^^;6^^?^L<. 10nml^_b. 100 
n m itCm'^-t ^ ^ t X V B ^ I. < . 10nm&l_b. SOnmJIiJLTtCiS::^^-^::^^;^^ 

^J] ^ + K h n h X h . Sttii2lCOff^;5S 2 0 0nm^^X.^i:;5!(: 

Si 0t PsT ^9 ^ ^ t4 ^^^^ T a - :^ -e . r ti ± S ^ » >^ +4 -h ^fj m <^ ^ # 

^i^/^V^;6^^-efe6o :itl.{^*fb.S*fii2 1(7)i?^^10nmJi^_h. lOOnmWT. 
#(C10nmJ^±. 5 0ninJiJ^Tt^iS:£-rtLfi. ^jgtt^::^C^<ffiT^-iir6ri:?:^<. + 
^J'^^.cS^R^+tf^Ji?;!)*?:^^ r ^ t!)^ sitg ^ 5o . * ^ i:: V^ T . * IE ® *S f* S 
W e 2 1 5- IS it 5 i£:^ -e v^ . r ^ IS it 5 r i: J: D ± IB (Z) * t# ^ r t /Si^ 

[ 0 0 3 7 ] 

7te5iRS2 2t^. «t* rts^iij t i.xmm^ ^ t ^ htix \^^tzmx^ ^ . mmit. 

± i: L T . I- - 1f fc^^ - A 4 0 (7) :x ^wi- - ^ L r ^ » m ^ ^^ »y 5r II: 7t 

mum 2 2 (DUn t L T . ffi ffl f ^ - - A 4 0 CD ^ S IS ^ fcMt S PJ: # < 
. a o . IE fi^ 1^ fc^ V^ T *r ^ S ^ ^ « 2 3 CO ^ JF^ ?r tf V> « W 

» * L o ?S 4 /^^ 6 3 5 n m * Vi CD 1/ — if tf — A 4 0 o V^ T ^ cD J: 5 * ^ 7^:: It 

n t Lx n . t ^ x.m(D ^mmmi^ ^^:^^^x mmm (^u n t \^x h th ^ n^itun 

^ tf e> 5 o ^^itun t 1.x It . T :y > ( S b ) & 1/ ^ ( T e ) (D^^xn 

^ ti \c mun ^ m h fc u n . ^ vm^ . r > ^ ^ v ( s b ) . ^ /i- ( t e ) r>' ^' 

» * L v^ . r ^ jsSc 5> t L r J c!: . M ( 1 5 m o \ %^r) CO fill CD W f4 ^ ^ ^ 3^ W 
(Sb.Tei^^) i_bMAb 

({B.L. MAfir^-^^V (Sb) RXJ^y" (Te) 5rl^<7C*-Cfc'9. O^a^l-C 

0^b<l"Tr$>5) 

-e « ^ ti. ^ « *4 ^ > 

{(GeTe), (Sb2Te3)i_,}dMBi„d 

({BL. MBf^T^^^^V- (Sb) . v^/l^/l- (Te) RXJ^^/^'^:=^^J>> (Ge) ^[^<^ 

*fc«9. c = i/ 3. i/2Xti2/3-c$)«9. o<d^i-efc^) 

^^^cDffi^Xfl::W^3f^^^f^ri:;6^T'^^o r^T. c = l/ 3. l/2Xfl2/3-C* 

^ ti 6 ^ M Pfl ^1^ ^ ^ * c^ ffi ^ it W *4 . J?. ^ l:b ^ ft t ffi * S m J:b * L ^ . ^ >^ G 

e I Sb4Te7. Ge, Sb2Te4Sr/Ge2 Shz^^s^^^'^^^^^^^^^o 
[ 0 0 3 8 ] 

0 ^ a ^ 1 , ao 

0 ^ b ^ 0 . 15 

X It . 

lX3^c^2/3. 
0 . 9 ^ d 

IS ^ ^ r t J: 19 $f 4 L o 
[ 0 0 3 9 ] 

. b CD IB /^)^ 0 . 1 5 ?r ^ X. S i: 7t ct:^ PJ: m 7t PJ: ilX S 2 2 ^ * ^ ti ftt J: 
{£ < ^ *5 ^ 19 . S /c. f!: e # tt z^)^ 7t ilX S 2 2 M * ^ ^ ffi J: t < *3 
6 i6 . ^f*L</c^V^o 
[ 0 0 4 0 ] 
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5i M M A (D MM l± ^ IC m Te: ^ tl 7!i'i ^ ^/l^-^=-<yj>.(Ge), -< >■ ^ (I n ) , fS 

(Ag) , # (Au) , \f 7^-7 :^ (Bi) , -feUV (Se) , T/USi^'^A (Al) , U 
y (P) , (H) , -^y^v (Si) , f^m (O . ^<.-r 2^ (V) . ^ :y ^' y^T- 

>- (W) , 9 V 9 (Ta) , M#& (Zn) . -rV^i^ (Mn) . (Ti) , ^ ( 

Sn) , (Pd) , |& (Pb) , (N) , (o) &t/#±Sis* (;^ 

:*Vv^'?A (Sc) . hyr>A (Y) Xt/7>^5'/-i'K) ;0>ib/i5PJ;'9jlij:n/cl 

X(i2ii(±CD;7C*?rjltR-r5:ii/5S$JiLVN„ m \' . iSft;5^ 3 9 0 nm~4 2 0 nm(DU 
-iftf-i>,§rffiV^-5»-a-{-tt^ 7£*MAi:L-C« (Ag) , y/U-7='i'A(Ge), -r>v? 
'^-^ (In) &t>'#±Si7£*;i^e>/=e5l¥J;'9iXl*2JEt±<z>7c^^jltR-r'5rt^s$f*L. 

V^o - ti('J;'9s '&ft^S 390nm~420nmC0U — 1ft:'— i^,, #iC 405nm@SCD 10 
u - if' f - ^ :^ ^ fc- ^^ T ^ $f m ^ ^ # 2. t W i: 5 „ 

[ 0 0 4 1 ] 

5c*MBCOM»lioV^Tt3#l-PHS$n/£V^;6S. ^'V-v^'^-t. (I n) , m. (Ag) , # 
(Au) , h-X-^-x (Bi) , (Se) , T )V ^ ^ J>, (Al) , (P) , * 

* (H) , v-yaV (Si) , ^* (C) , y<-r 'J"^ (V) , 9 y ^ 7.^ y (W) , 
V^/l' (Ta) , m.^ (Zn) , ■^^^:^f>- (Mn) , =f- ^ (Ti) , m> (Sn) , /-^^ 
S^'i'A (Pd) , IS (Pb) , (N) , gj* (O) ^XI^±m7tm (:X*Vv?r^A ( 

Sc) . -Ys/hy'^A (Y) St>'7>-^/'i'K) ;4^P./£5i¥J;'9il(Jti/tlXtt2Ji(_h(D 
7C^^jltl^-r-5::i:;4S0SLV>„ ItiC. SS:iS 3 90nm~420nin(7?^ — iftr— AS: 
fflV^S^-g-tcli, TC^MBirbT^ (Ag) . -r>-v?«?A (I n) S.tJ«#±ia7C^;i5»f>/£ 20 
5S¥<tt)lXli21i(_t<^7E*Sra5?f-5ri:;5S^f*bV^o J6;R;iS 390nm 

m $f m ^ » ^ t# -5 d t ;is t ^£ -5 „ 

[ 0 0 4 2 ] 

(Sb,Te,_3) i^bMAb 

T- ^ * tL ^ ffi 'X *t 3b o -C . 

0 < a < 1 

0<a<l.ja.o 30 

0 ^ b ^ 0 . 15 

{ (GeTe) , (SbaTcg) ,_^} dMBi_„ 

T m $ 5 ^ Jl ft -g- 3^ CD tB ^ ft W ^if i:b . -h IE ^ jif^ Sr ?i fc -r W ;« M Sr W L, 

T -5 d> -5 „ L fc ;65 o -C . K ilX « 2 2 (D ^ ^ig 5> t L T Ji 34 L 7t t@ 'X ft M W ^ ffl 

tl-fJ, *^JR?tfti^@ 2 3 (»^0f6«)''£^Ji^;6^Pfi* ^ tL-f > ^nm^. /h ^ IB^-^ - ^ 

[ 0 0 4 3 ] 

m L . HX S 2 2 CO #4 t L T ffi 1^ ft: M ^ ffl 1/^ f- *J -a- T- fe o -C t . K » Id i ?> ^ 

ft tJMb i /.C o T m ti 5 r t (4 (S t /l. i:" 1/^ o )t PS HX S 2 2 « W 14 t L T =fa ^ ft *t *4 ^ ffl 40 

r i: ?H -C' w {4 r CO fc «) T- *> -5 „ L yi> L ;4S e> , ^ <^ i: r ^ )t ® ^ 2 2 

«• *4 t L T 1^ fk w *4 . # (d ± 34 L fc *i ^ ^ * -r 5 ffi 3g ft « i|si- ^ ffl fc « -g- »c s t ^ m 

# 'tt 4x ^ :i i M 0J # ic J; "9 «t ^ ^ T -5 „ 

[ 0 0 4 4 ] 

%3.n.m 2 2 (D W- ^ h \. X \t ^ 5nmJW-t, 100nmJ!i(Tt-^^-r5rt>4Si!f*L< 
. lOnmiiA.h. 80nmi^TS-^:e-r5w<i;;5Sil9^!f*L<. 10nm£i,±. 60nm 

u — -if f - A CO J. ^wu ^ - ^ + ^ Bi^ jJK -r 5 r. t i::- 1 l/^ io ^ it 6 p> -e fc . 1 

JRg22C0ff$Srl0nm£;(_h. 80ninii(T>#lC10nm£A-h. 60nm«T{CiS::^ 50 
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I 0 0 4 5 I 

P t ) . II ( A g ) R y< "7 •y ( P d ) (75 /> /j; < ir t 1 » * L < , 6 ^ ( P t ) 
;45#(C^fSLl.^„ o^D. »i&a^it%Jl2 3(0«*4tLT(±. ^^tS^ (PtOx) ^ 

3l^R-r'5r^:;^si|#|;I^^f*b^^„ «:^S^fk#i«2 3»tt^tL-c^flie^ (PtOx) * 

ffl tl\ S if ft # 'I* ^ 0« + 5> » ^ -14 ^ It 5 - t Bj fg t ife 5 „ * ^ JS ^ !|% ^ 2 
3(75*tf4tLTKft:e# (PtOx) xOfttLTtt. 'teffl-r-S^-^ff"- 

A40(75feSM«lcdal/^T?^a»m (k) ffi 3 (k<3) t^^Si^lc^:^-^^::^ 

[ 0 0 4 6 ] 

i6iC(±. ■€-(;3if:$Sr2nmJii±, 5 0nmij;TiC|g:e-rSri:^SifSL<. 2nmm±. 
3 0nmJiiT^Cl^^-t-2>ri:;^5j;^)^f*L^^„ #l^.e:0/<cft^#14Sr#.5fci6{CJ4, ^ro 
j¥$€:2nmiii±, 8nmiy,TI-^^-t--5rt;45$f$t<. 3nmJ!il±, Q n Ta^J.T \zm 
■^-r ^ Z. t m Ki m \^ < . 4nmSft('^^-r-5'i:;4S^i;0*LV^o »#JS^{t:#3S 
2 3 (Dm ^ -^'^ 2 nm*?iiXtt5 0 nm^ffeSt. — iff— A4 O^fiiWLTtS^ff^j: 
?i^t^?ri$ofc|E^-7-i?;6Sfl^^$n-r^ +5)-;&^-yyT//^'XH: (CNR) ;i5#6.tt/£ 
V^^^^n;5S ?) f> -efc 5 „ rtttc^L. *^JS^{bi^® 2 3 <^ff $ ?r 3 n mj!ii(±. 3 0 

[ 0 0 4 7 ] 

!' f* II -r ?> t i: t l:i . 3t ^ # t4 ^ ii fi -f- 2> ^5: »J ^ * -r „ 0J » Sl t/ # 1^ ft * co IS 
*i^^T^4. M«frJl3 1. 3 2^^0«3 3^^ix^'iL|gl, ^ 2 lSi.X^ m Z <D m M t ^ jS^ 
CI ^5 o 
[ 0 0 4 8 ] 

*^?^i-*5V^Ttt, M«f*S32cO;^^fifi;LTZnSX«ZnSi:S i O ^ COig-g-!|^^S 
i/^fe^i-iLTffll/^PjtL, ZnSiS iO2'?5fBl->PtLXZnS»fiJ-a-;4^60^/P%Jii.J:. 
100^/P%£IT{r^^$ix5„ rr-C. M««:Ji3 2<Dmfe*){C^T;5SZnSXf4Zn 
Sirs iOg ^Ojg^!^{c:J;^)fl|^$^^T^''-5r^^;65ftt^^f^LV^;^s^ (1 5mo 1% 

[ 0 0 4 9 ] 

M«^*:®3 2roMi|s^tLT_h15(7>^^^|s^f:ffl^^-cv^?)C0i4. m^M^ tmnmjs. t 
(^P3zs-r5i 5!', u-ift:--i>.4 o^Bait-r5rticj;o-r*^M^'ft:it^e2 3 ^ mm 

t;i>?>. MfS<^5l!felcJ;5^^JS^{t:#jg2 3(^^ff$4r|5aS:L/ii/^J;5. il«#:S3 2CD 

#' 5 t * # « ^ fk #3 g 2 3 ^ ;45 pfl ^ ^ ;}x ^ 'b ^ — ^ (omft^t^wm^mm t f£ 

T Z n S 5r ffl V^tv J; V^o 
[ 0 0 5 0 ] 

!Sfl:f*)i3 2«*i6?3tt5^2c75it#t4iLT. n^mmit^^m 2 3 (D mm^f£iB 

mt^^-t ^ t . u - -tf f - A 4 0 » fiS W (c J; o T AO $ S ® ft j£ S ,g S . 
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X h . ^ @ it /J^ ^ te S - ^ Sr /lie -r 5 ^7) + ^> ^ # 5 t T t 5 ;6 

s i o 2 ^ mi]u-r ^ t X ^ . p^.i^.m^^ <> t o m ^ ^ t t^^m t ^ o 

[ 0 0 5 1 ] 

L L i . Z n S t S i O 2 L T S i O 2 c7) f ij ^ < 2) I- o . Si <^ 

[ 0 0 5 2 ] 

:$:mmx l-t :i tl h <D ^ m l^ti'^^ . mm^m S 2 (DW^^ t Urz n SXflZ n S t 

S i O 2 <7)U^!^ ^ ^^1^ t 1.x . ZnSchS i02 <^ M X Z n S (D m ^ ^ 6 

0 ^ % a J: . 1 0 0 ^ % ]^ T 15 t~ § i: i: o T tA e * i: SI it t (7) .'■^ ^ :^ 10 

j^^-ig^tcf^^b. yb^i^mm^-^xh<^xh^Ei.\^^m'Jikxmj&^mt i^x ^ (d x ^ ^ 

o Sfc. ZHSXI^ZHSc^SiOat^JS^-^^J^^ ^< ^ V > if {Z X ^ M f^-r ^ m "B- 
[ 0 0 5 3 ] 

IP (C L T Z n S (7) fij # 5r 7 0 ^ % IJX ± . 9 0 ^ % T ig ^ r t » * L < . 

8 o^/w%@«(c^^-rsr ty^^Stif* Lv^o z n S(7)fiJ^^rc7)<]: 5 (-iS^-rtbfi. 

[ 0 0 5 4 ] 

ffi . ^ m f*: ii 3 1 Rxj^ 3 3 CO 3^:1- ic o v^ T w PS s ^ T . mitm. mitm. ^it 20 

, AIN, ZnO, ZnS, GeN. GeCrN. CeOs^ SiO. SiOg. Sig 
N4, SiC, LaaOg, TaO. TiOa. SiAlON (SiOa* AI2O3, 
Si3N4StKAlNc?:)?E'^i^)&t>'LaSiON (La203, SiOgSLt/SigN 

4 (DM^m) r ;V ^ (Al) . vyriV- (Si) . ^yr^A (Ce) . 
(Ti) . (Zn) . (Ta) ^(7)^ ft 4^. -^it^O . ^ it ^ . J^{t^fc'5V^ 

^l^ne£7)m'a^^l^?:fflV^6r<h:^^^f*bV^o SIS^*J■3lSLI/3 3tC-oV^Tt. Z n S t 

5 i O 2 t (Om^mi: m\^^ ^ ^ t X ^ 0-^ I. < . :i(Dm^h . ZHScoffJ-a-^rTO^/^ 

% « ± . 9 0 ^ % T t;i IS ^ L . s i o 2 <^ f 'J ^ ^ 1 0 ^ % iy. _h . 3 o ^ % w r 
ls:Si^5r.^;5s$f*L<. znsirs i o 2 (D ^ /i^ \t ^ s 0 : 20S*{cis:e-r^::i;^>^ 30 

[ 0 0 5 5 ] 

M«ft:)i3 1. 3 2S:a^3 3[^. 5:vM;ilRic*t5PfT*t#j?fe^nTtJ:v>b. ^(D-^xn 

±n m ^ n X m ^ ti X X o ^ h {c ^ mmtm s i . 3 2 rxi s 3 (D{}^ < t 
h - :^-mw:m h ^j: ?> ^ m mmx h X h m ^j: o 

[ 0 0 5 6 ] 

mnW^m3 3<Dm^\^. lOnmJ^J^i. 140nm«T{-^^-rSri;55$f*b<. 2 

OnmJWii. 120nmJ^T(-^:e-rSr.t^^J:^:)»SH/>o r.tL{l.$l«^il3 3(Djf: 

^ /^^^ 1 0 n m^mx ^ ^ t yt^&^-^m 2 2 ^ + 6^ \Ci^ m X ^ :^ ^ th k ^ h X ^ V . 

If m f* S 3 3 (7) 1 4 0 n m ^ M ^ ^ t m \Z ^ ^ ^ ^ M ^ ^ T ^ ^ X 40 

fc^o rtl.{-*J-b.^S:#:g3 3(7)ff^^2 0nmjy.±. 12 0nmi^T(-iS:^'t"tVfi. 

i^v^^j^tt^?|^*Loo)fep^lRS2 2Sr'3!im^i^t;i{*»-r5::t;55Rjtgi:/^5, 

[ 0 0 5 7 ] 

K«f*S32(7Djf:^fi. 5nmJii.±. 100nmi^Tt-^^-r^rir;05^f*L<. 20 
nmtA±. 100nm^^ATt-^^-rSrir;D5J:l9^f*LV^o mfi:.^mft:Ji3 2COj?:^ 
;65 5 nm*«-C^fo^i:*^S^{t%S2 3co5^ftf0#t-?S^^tL. *#«^<b^^ii2 3Srf* 
mX ^ < fj: ^ ^ ^ tit^^ h ^ h X h . ^ m f* iB 3 2 (Dm ^ t)^^ I O O nm^mK^^tm 

mm{ci6\,^x n^mmit^m 2 3 t^^ + 'A^c^mx^^ < ^:}d^n^^^h hxh ^ o :i 
ti\zML^mmwm3 2(om^^2 0nmsi±. 1 0 0 n m&.T {cn'^irtm. n^mm 
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. K « H 3 2 CO ^ i± T^" - 3^ S ^ Bf tt 2> fa ^ d t ^ ^ ^ X. . i (D W- ^ ^ S 0 

t "I ffi t 5 „ 
I 0 0 5 8 1 

t;6S$f*L<, SOnmWJi, 100nmJii,T(-^:£--r?>ri;4Sj;i9^j^U<. 70nm 

ir«^SS?fli^lt)a2 3?r+5>^'^¥:fI-t•t/iV^fc^n;4^fo5;4^?.-efcl9. SI«f*:S3 IWff 

^ /5S 1 2 0 n m ^ e X. 5 t fife I« (C H# W 19 ^ ^ .[4 ;iS Ig y ;5 J, 5 ~ ^ (' *t L 10 

> ^«:f*«3 1«ii:$^50nm«Ji, 100nmiil,T. #(-70nm?MSlCaSS-riX«' 
[ 0 0 5 9 ] 
[ 0 0 6 0 ] 

3. )t5siix«2 2. ^mf*ii3 2. n^mmitmm 2 3 . mmw-m ^ i Rxiitmmm i 2 

^ m^^m J^-r ^ ^ t \c X. ^ i'^ m-r ^ :i t -r: ^ . 0*9. ^IB^iSttf*:! orof^Kt-Jai/^ 
Tli. <!>:1fi:f-tga©)tlEI^^#:tl^«. ?tA«ffil 2 a t \t KM M i)^ h mi»!.m.mf)^ n i:> ^ 20 
r i ci 5 „ 

[ 0 0 6 1 ] 

Stt«2 1. ilSft:g3 3. 7tB^iKS2 2. fll;f*Jl3 2. *:^JRg?ft;#)S2 3. $im 
^(f*LV^, 7tSiliil2(DJF^;5jcl-ov^-C(4, #iSlifi$tL7tf^JxLfi'Ti?y/wmXtt 

1 2 * ff^ fig L -C t> ^ t> , 30 
[ 0 0 6 2 ] 

3t®ii«12©*ffi{C/> — K=i— hSSr^ft. rtt{CJ;oT)tSiiiiil2(;5^B^ 
f*giLTt«t??JcV^o — K3 — hg»*®;iS)tAWKl2aSr'l«)*-r'5o 

'-K='— S)lroWt4tLT(4. ■^ijx.(4\ :ii^^->Ti?yu— h3f-y=f"-7— (2'B"ffi^y=*" 

HSIIk'tt^fli'^. T>'U5:=^^A (Al) . >y:3V (Si) . -fey^A (Ce) . =^ ^ >- 

(Ti) . MI8 (zn) . ^ -y 9 (Ta) ^(omit^. ^itm . m.it<^ . 

^fflV^-5«-^(itt. ;^t°>ri — h^feicio-C^Ltv^itSiaai 2_hlcJl^^!fei-5-t;4S$?* 

« ?r ffl V> 5 - -e t . tfj -c- t , ^ y ^ y & ^ ffl V> S r t *s » * L ^^ „ 
[ 0 0 6 3 ] 

« t S W ^+ p tt ^ ^ ^ ^J: 5 :i t ;iS * ?i) -T? fc "9 . P Vt i L T (4 . -> y ^ - ^ ^ 

mmn^^ y y m%mmn . ^^^m^ 7.7- )vi{^mmm^m9.-r ^ :l t -ffiy^-^ \^ < ^ ^ » ^ * 

»iL-C(4. 0. lKi%.^±. 5. 0 K»% JiC T t -r 5 r t if ^ L V^o 
[ 0 0 6 4 ] 
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T ift -r 5 „ 

[ 0 0 6 5 ] 

U - 1^' f — A 4 0 ?r 3t A #t ffi 1 2 a M h M ^ M M it ^ M 2 3 [C B?, It -f -5 C t (C i 9 
[ 0 0 6 6 ] 

1' fft o fciiif ffi -e ^ „ 

[ 0 0 6 7 ] 

«^fb!t)»2 3^S5>«L. (O2) 7JS^±A$ixfc:«f&2 3a;4SJF0^$tt5o ^.M 

2 3a(73i^Si3ic(S, i^*4#SW^*ii^2 3b^S^t^Lfc^^^t/£5„ «?S23 

(ptox) xh ^m-B-. t'-^^^s'^c754J-iL>gp^>^c:*^v^-c^^lie# (ptox) ;ass 

^ (Pt) (O2) i'^j^i^lL, 2 3 ei ^ & ^ (Pt) W^S*i^^;iS5>ML 

*#M^^l:^S2 3(755*5. ^ 2 3 a r> m !^ ^ X fj: \ ^ ^ li y V > 
^ mmxh^. *|geg^^*^^^-C{i. ^«f*:g3 2(DttJ|£|-tL-C±iELfc@'ttcOfo6W*;f^ 
51#^LT^^5r<!:*^^,. 2 3 a(D|g^(C<t5&^JR^Ybi^g2 3<^'XJi^;45|J£^$tL-r 

. ^(7)^^^. ^ ^^^m-r - X :h X h ^mtiif^itk t -r ^ ^ t ^'^-^m t fj: ^ o 

[ 0 0 6 8 ] 

3 a ( IB S - ^ ) fc- - A ;^ h ^ i:: i:b T /Jn < . :in i >9 S «f «^ IE It yjs 31 ^ § 
[ 0 0 6 9 1 

1213 (a) ^4*^M^{t^^»23±^C*J^t-5^-ift■'-ix40Wt■'-i^;^>-K.y^Sr^-r 
¥ffi0-tfc'9. 1113 (b) fi^(03i^^;i}j>^^-t-|aT-*>5„ 

[ 0 0 7 0 ] 

HI 3 ( a ) iZ tt: -t ^ 0 . - ^ ^ S' h 4 1 CD ffi JF^ :K ii is iJ- H -C- 5 . f- - A 

x>K->h4ii^(cfcMt5w-lfe--i.40(75^*5)-;rtj«-#T'tt^j;<. 03 (b) {c^-r 

J; 5 v- T >- ^> :ft3 ^ j^F o T S „ o ^ 19 > t- — A ;^ h 4 1 (1^3 -il^ SI5 (5 if i« 

Ufc;4SoT. S: ± ^ m ff:) 1 y e ^ ^ + ^^-Sx.-5F;T^(73L#^^f^tA€r^:^ 
-rnti. Lt-V>'fiiA£tJi(75^St/^5tl«4 2CDgW2ii. t--AX/}^s/h4 1cDSWl 

-Bs It $ n fc ±^ ^ (c 5^ ft? -r 5 t 5 # '14 ^ * ^ fli ®? ifel S 2 3 ;^ L -c ^^ n f4\ U - Hf f - 
A40;JSB^.|t$tl7ttl«O5*>, t--i.X4^.y h4 lrt(7)M«c4 2 idm^^-r ^U'^^iCO)?^ 

[ 0 0 7 1 ] 

^ h,iz i: <o . m 4 iC7jk-r ^ 0 ^ M ^ m ^ it ¥0 m 2 3 iz i± \:f ~ m. ^ 7}^ \^ ay 1 X <o 

t+^^C/J^§V^M^^2 3a (ta^-?'-^') ^J^i^T ?> ^ t i>X ^ . ^(75g(4(S(£W2ir/i 
So -0*19, a^Mt±Ot'-A^;K-yhgW2i:^^c7)f-A;^;Ks/hSWli;cDM#;4S 
W 1 > W 2 
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v> W 14 *> 6 i« e ^ ( p t o X ) a. 5 8 0 ""C {cMm ^ ti ^ t 6^mir ^ t 9 ^ 

L T v^ 5 r. t ^ . mM\c X ^) n^mmit^m 2 3 5 8 o°c&.± t ^^^j^^- L ^ 
^ ^^^mm-^ — 1^ X h X i> ^iti- ^ji^^'V^ t -r ^ :i t t^^-^m t ^j: ^ a 

[ 0 0 7 2 ] 

L /c o T . ytmmmi^- 1 O ^ 0 ^ ^ -ii- S P ^ n ^ - 1f - a 4 o ^ 

-yi 1 a ^ r>* / X ^ K 1 1 b fp^ o T RB *t -r tt {i\ «: ^ S ^ ft: ^ S 2 3 (DpJrmcD^ 

[ 0 0 7 3 ] 

El 5 . 12 ^ H# 5 - t:^ - A 4 0 (D^t^m^my<^ -:y(D — m^^'r^Mmx^ 

— ^Ml. M2. M3 • • •S:ff^^-r-<#ffi*^(-*5V>-CfB®^^!7— (=Pw) (Clgg^L. 

mm-r - 1^ ^ mf^^ ^ X ^^^^mm (y^y^^mm \c^\,^xmm^<v - (=Pb) \zm 

- A 4 0 0S W ^ n fc So V^ T 5> « i f9 ^ ?a 2 3 a ff^ ^ ^ ^ Bff S ft ^ 

^fcoiBfir-^ — ^Mi. M2, MS • • ' ^Mf^^-t ^ :l t t^nm t ^ o mu. 

jo tt ^ if t^^ A 4 0 (7) 3S IIS ^^ ^ - >- (IID 5 ^ f ^ >^ PS ^ -f\ M ;^ El 
6 ^ -r J: 5 . :^ f'J ^ ^^ :^ ^IJ ^ ffl T IB ® — ^ M 1 . M 2 . MS • • - ^ ^ 

[ 0 0 7 4 ] 

Ei7(i. u A 0 (Dmm^< "7 — t ^ (D'iik(on^K ^ n h ^ n (D c 

R ^ CO §r « ^ ^ -r ^ :7 ^ 3 
[ 0 0 7 5 ] 

El7tc^-rJ:5(-> 7t:te^iffif*:i0-e{^. u — iftf — A40(D1E^^n!7 — ;^5Pwl*a 

^ <^ . ^ (D 'ikn ^ \^ X ^ 9)} n ^ h ^ c , - - 4 o co 

IB ^ /^ y - P w 1 * M T 5 i . * ^ M ^ fk ^ S 2 3 t^mm^\^'7^m\^'^^^^tz.isbX h ^ 
t ^ X. htl ^ o ^tc. U-1fb^'— ^40<7)tB»^^!7 — ;6SPwlJ[iA±. Pw2 (>Pwl) 
^mcDm^Xli. IB ® !7 - |g V^ [5 if (7) (Z) S ^ i« V^ C N R ;6M» 6 o ^ . 

_ 4f ^ 4 0 IB ^ y p w 1 ti. -h . p V7 2 (omi&x . m^mmit^m2 

3 (D^j^M^^^Wt^^K^ZX ^ . r (7) fc i6 IB ^ ^^ y - i« V^ (5 c!::^ ^ fl¥ i # < 5 ifi?) 
fc6t#x.?>ix^o ^LT. i^4 0(DtB^>'Ny--;6^Pw2W_bc?:>ti«X:^ft. r 

niiAJi|B^^^!7-Sr;«i?)Tt)^Of*(7)f?^T-#?>n6CNR«{5i:/^if m 

u — '^\f-M.4 0(DmB^<'7-i^^^pv^2]^±xh?)tm^mmitmm2 3 -^u^i^^^ 
{c^M^^tz-^xh^t^K^hth^, ±^ ^ m.-rn it . u- — ^ \f — 4 o (Dmm^< r7 — 

[ 0 0 7 6 ] 

p w 2 (t:) fit ^ IB ^ ^« f$ 1 0 « i^Sc ( # g w *4 ^ # » j¥ $ ^ ) ^ IB ^ ^ {4^ (mmm 

U — ife^— ji^4 0cOiSS;5W0 5nmfl^, -^^I^^X5 0(7)BBP#:;^^*\J0. SSg^-C 
5. OmW^Pw2^9. OmW 

^ . p w 1 t (D m i^^ \^ ^ X n . 

PwlXl. 4^Pw2^PwlX2. 0 
X h ^ o 
[ 0 0 7 7 ] 

CO IB ® y - ^ *D V^ T (1 . 7t IB « 1 0 (O $^ it o t U- - if b^' - A 4 

0CO/^y-^|3!J^^# It LT. Pw2J:'9tO. 3mWi^_t^^<^S"r^ri/5^^f*bV^ 
o rtt . ^ ^ (7) tB «!: ^^ !7 P w 2 J:b T K r 5 5> t 31 * - 

. P 2 {CM l^X +^ t^-r - > ^mi^-t fd:^^ h X h ^ o mb> ifi^^ ^ Ji i« fB » 
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±J:'9.^|^t^fS®/^y — {1. 5. 3mW(=5. OmW+0. 3 mW) £k _t . 11. 0 
mW (=9. OmW+2. OmW) T \C -t th l~£ ^ t m ^ , 

[ 0 0 7 8 ] 

[ 0 0 7 9 ] 

(1 ^ V K 1 1 b fft o T It -r « ^ V^ . ^ L T . » ^ ^ S *t * ^ ^ m ^ « . IS 

^ - ^ ^ij (c C « M ft ^ ^ t# ^ r <t nj fg ^ ^ , r CO J: 0 f^mmi^n^^^'^m'^: ^ 10 
^ S * L -e , S ^ ^^ ^7 - iCgS: ^ $ /c — if tf' - 4 0 fiS, #t 

i> t . - 4 0 t 2 3 a {c^^-r ^ ^mm&.^ 2 3 h t T^^^i^ h ^^(DmKi"^ 

[ 0 0 8 0 ] 

0 8 . ^ - - 4 0 (D-?^±y< U - t C N R t <Dm%^m:^^{C7jk'r y y -T:^ h ^ 

o 

[ 0 0 8 1 ] 

0 8 ^ J: 5 . 1/ — if — i^ 4 0 c7) S ^ U7 ^ P r 1 * f^S "C -5 <^:: * ^ /.^ S * f t 

<t ^ df^ # e> tt V^ . S ^ ^^ ^7 - P r 1 Ji IS S ^ i: C N R (cK ^ J9 

. n^^<'P-^PT2 OPrl) *T-*i65i:CNRfiia?p-r5, r:(^J:5^c^¥a*;^^* 20 
C ^ S Ei3 T L t) ?^ -e V^ , p r li^X±\^m'^^titcU — ^\f-'M.4 0<DmM 

^ V ^m»n^ 2 3 b t ^(Dif^Ki'f m -^-^^m.^^^ nmm t ^ ti -^^ h ^ t mm ^ ^ 
o Lfc;i^o-c. i^ — 'f^^ — j^4 0(Dn^^<y — ti.xi,^PTiiii±{cm'&-t?)£^^^^^hv 

. Pr2J^±(-^^t-6ri:;5S»SLV>o 
[ 0 0 8 2 ] 

L;?j^L7:^/i^^>. y - < i.-r ^ t y^ y ^ $M^i:i:^^^x n^mmit^m 

2 3 (D^AM:^^^ ^ C ^ :irS ^ h ^ . ^ (O X o ^£ M ^ C ^ t ± m n ^ it ^ h fc h I. 

19 . ^ -g^ J: o T X - ^ ^ L T L * 5 o d ^ ^ ^ It « . - if - 4 0 
coS^/^y-^LT{lPr2i^_b. Pwl*M^c^^i-^rt;^|5^f^LV^. 
[ 0 0 8 3 ] 30 

l--ifb^-i.40(?:>&S;55 405nmSS, M^l->:<^5 0<Dmn^7!)>mO, 85®*-^ 

fc ^ m ^ . 

1. OmW^Pr2^3. OmW 

xh ^ ^ Prli:coM#^c^ov^T^^. 

PrlXl. 05^Pr2^PrlXl. 6 

-C ^ o 
[ 0 0 8 4 ] 

^^C7)S^^^!7— C0lS:^fr;l^o^^T^i. Pr2J:f9tO. lmWi^_b, 0. 3mWJ|MTi« 40 

ir , S ^ ffli $|J § ^ H S :i ^^ y ^ P r 2 J: »9 t ^ T « V> ^ 

IS ^ f # 6 T fc ^ o a ^ . m ;^ m W 3 m w « it ^ 1/ if b^ 4 0 
(7)y>^r7-'Si{){i0. lmW*^-efo5rt;D^e>.^tB^**^10(DM3ttf?>o#^;^%« 
LTt. Pr2j;t}t0. ImWJ^Ji. 0. 3mWi^Ti«<i3::£-mjJ + 57^-efc^i:%X. 

^ o tA±J:'9. ^^fT^S^^-^l^ — [i, 1. ImW (=1. OmW+0. ImW) }iX ± 
. 3. 3mW (=3. OmW+0. 3mW) ii(T^-i3:;£^:}^^^i:V^<tMX.'5o 
[ 0 0 8 5 ] 

^i^^^<D^mmmi^i^^isn ^w^y<y 0 . imw-o. 5mwm«-cfeJ9.>T- so 
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S !C 2 S (73 IE ® ffi * f# o i^: ii f-t S (7) 3t IH S ^1 (C *5 V ^ T t 0 . 8 m W ^ g x. 5 S ^ ^ W 

-< /u -A'i % ^ (D -ytm mm i:t X m m 'M :i t t>'7^t^^ . 

[ 0 0 8 6 ] 

PwXO. l;SPrSPwXO. 5 
PwXO. llSPrSPwXO. 4 

[ 0 0 8 7 ] 
[ 0 0 8 8 1 

^:£'if$atLTfs. t^m. ^< — n ^< V — (D ^ t£ h -r . %t^mmi¥ i o \^x ~ 

-aA.r-V>^ri:;!)5j;i9^f^bvN, ^^l^^fi^ ^ ^ ;v ^ u M' h t \^ X ^ n tz. h 20 

^ CD # ^ ^ Pfl W ft 5 (O -e o T t « V^ „ 

[ 0 0 8 9 ] 

-h Iffi 0^ L 7t J; 5 , ^ II Jfe JF^ M (C J; ti tt\ iS ft 6 3 5 n m * (75 U- - if h- — A 

t)«MP^;4S|^0. 6S(7)M^U->-X5rjll/^-5ri:(Cj;i9. A./NA^6 4 0 nmJ^i.T(-sS; 

-CfflV^C>tv€)ig«;6S*;)4 0 5 n m(r> U — J^RXj-mtiWt^f^ 0 . 8 56D>f)-#|UVX% 

ffl fc e » ft te M S. U^" e » ^ S #1 l;: *3 T , a » Ttc # » -5 r i: pj i: 7"^ 5 „ L 30 
oT, ?^:iii:f-^?a(753ttS®Jlf*fflwtB«S^feSfit|B]1twtS»S4Se%fflv^ar <b;65-C't 

ZnStS (7)fPt'>PfL-CZnS(7)fil'g-5r60^y^%iiC±. 100-^/I^%UiTf'^^ 

^ -a- -C' o X t m ^ # tt ^ » 5 ;4S pj fg t /j: S o W ic . 3t ® HX S 2 2 » It f:f t L 

T . 

(Sb,Tei_,) i_bMAb 

■r<''i'?, r.(7)7tfepfl:f*:Jl3 2(75#tti:t@SoT. V>o-t5A$f^£{H^^^'tt?r#5rt 40 
pT fig <!: 'te 5 „ 
[ 0 0 9 0 ] 

* ^ 0^ (1 . 1-:^ ± ift 0^ L * (75 fl^ 1- 5t ^ ti 5 r t < . ft * (75 H i>i tfi $ n. 
fc^B^(75$5iaf>=3-c-a^(75^M;5SBjtg-t:-foi9, ■^tLe3'b*^B^(75»Eisi^i^'S,^$tb?>'t>(^-e 

fc 5 r i: tt 5 * T' t v^„ 

[ 0 0 9 1 ] 

^ij X. , EI 1 (c :^ L )t IS « 1 0 l^i 3t (1 . fo < * T * ^ 0^ 1; J; 5 7t te » ^5 (75 $f 

* L v^ jg T <fo "9 . * l§ 0^ m; 5 ta « ^ (75 « it - t:i PI :S $ 5 t (75 TM4 o 

xtf, )t®)RS2 2;5^p,ST^jt*«i im\^ho-^<r>n^mfkitmm^mmvxhm 

tsT'iV^L. *^JR^fbi^S2 3*^e>.l-T)tMilSl 2ffl{rt5-o(;o=fa^fb*t^s|-®S:ji;!)P 50 
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L T t « /i: 
[ 0 0 9 2 ] 

^e)fc, ^nmm. 1 i<^w\^ic±t^i\^m2 2^m^mmit<i^m2 3m(o^mm.mm^'t 

^ i <^ - :)y <^ m [c m m ^ m m ^ ^ L X ^ mmm m ^ 2 m i^x ±m m -t ^ ^ t ^ ^ X }i m 
2m&.±(Dmm^s^t^^mmt-r^zth^mxh^. s/c m i izfr^ Ltzytmmmi^ i 

o 

[ 0 0 9 3 ] 

$e>(c:4fc. ±mmmMmA::to\,^x 2 3 a (Dm^m. t tj: ^mmm t vx n-^m 

rrom^t). »^«roa?«tLTtte^ (Pt) , is (Ag) RXJ(y< 7 M. (P 
d) «/>/£<ttia/is^f^L<. (Pt) ^s^(C$?^LV^. o*^), (P 

tNx) *iij^ + ari^sij#(c^f^Lv^„ n±m^itmm^m\^-tcm^. s^miz^y)±c 

^mm^ ^ (N2) l-J:oT«?&2 3a;dSff^^$tt-5rir{c/i5;!)S> (N2) 

ft: ^ 6^ ^ ;c ^ ^ ;^ t:- ;5 r. ir t . ti /i^ ffi g ^ ft; 5 V^ {i jgf ^ $ it -5 

14 (4 ^ ^ tc '> /.e < . i W fc * fSS # {f ffi ^ # s r ;dS or «g t /j^ ;5 „ 
[ 0 0 9 4 ] 

I * jfe «sj 1 1 

( 0 0 9 5 1 

X\~tfi:\^ , 

[ 0 0 9 6 ] 

[ •!^ > /ucD $S ] 

[ 0 0 9 7 ] 

I 0 0 9 8 J 

^ M L fc o 
[ 0 0 9 9 ] 

ttffi^®&(Cj;<9. ff^^^l. Imm. jfig*^! 20mm -Cfc^). ^®ic^-y^- 

1 1 U fco 

[0100] 

2>c ic . C <75 :5: S 1 1 * ^ ^^ s/ jJ' y ^ ^- g « -tr 5/ h L. . - i i a S t/ 9 >- k 
llb;55Jgi5gS^^r^^;5^li!l(D*S^w^e6<J^;:e^ (Pt) /5^?>7'£§ff$^<]2 0nmOS** 
S2 1. *«f^(CZnSi:S iOa (^/Ht = *^80 : 20) f)^ ^ W- ^ m \ 

0 0 n m if a Jl 3 3 , * S W IC S b , 4 . , T e ^ ^ . ^ (D \%\±%^fr^X ^ 

tAT, i^-f-it^*tffi¥/<efiiti:bT«-r»^^K;^^«T-fe5) T-|5$tL5ti^{t:« 

i|sf;6^f.^£^»*|^20nm(D*PiiJ|XS2 2, ^Ke^iCZnSiSiOgCTjjg^il^ (^yUtb 
= *1)80 : 20) 7i^e,/^Sff$*«,60nm(Z>^Sft:S32. ^HtKllC^^te^ (PtOx 

) t^hf^^w^m A rYr^(Dn^mm\Y.mm 2 3 . ■n9.^\z-z s t ^ i o ^ nu^m (^ 

/Wit = *1]8 0: 2 0) ii^ h fa ^ n ^ 1 Q n m. (r>mn.^m 3 \ ^ m.^^ ^<'y d> K) 
file L 
[0101] 

^^l-C. ^^«^fbi^S2 3(0?|^^(v:*JV%Tf4. ^—^yVhX^X^^ (Pt) , 
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y ^ iJ t I. X mm ^ ( O 2 ) t/ T 3- > ;y X ( A r ) ffl ( 'i^fE ft >b = 1 : 3 ) , 
=f- ^- > y< ~ ^ (D IE f:i ^ 0 . 14Pa. X/<s/^^/nI7 — :^100W(>1^5ELfc„ ~tbt-±>3 

. ff^ J5!c $ ti fc ^ e # ( p t o X ) (omm^w ( k ) Ytm i . e 9 ^ o /c „ 

[0102] 

^ L T . Si m f* H 3 1 Ji ic. T^^J;Vl^m9Vm^it\'^mm^:^^°>^-V'^k',:ii.'')=^- 

[0103] 

^ ^ ^ij 2 

[0104] 10 

^ « S 3 2 O i L T ^ K 6<] 1:1 Z n S W ^ 5r m i4 . * ^ij 1 J; 5 12 ^ l« 

#:i^>'-7'/Pi:l^illcLTllJife0ij2{cJ;-5*IBgi^fls:i^>'y/i'Srf'^Mbfc„ 
[0105] 

^m.m 1 

[0106] 

^Sf*:Ji32(7)W5|S|-i:L-CllWe<){CZnSi:Si02<^iS-g'#l (^/Ht = *>)50 : 50 

) ^ ffl l/^ , M 11 ft: B 3 1 £75 ^ ^ ^it) 8 5 n m (c K ^ L fc m (1 . * ^ ^ij 1 (c J; ^ ^ 12 It ^ f*: 
f->^r/ywtlR)1ttcLTi:bKf^Jl(-J;-5i)tf5^!«ft:i^>'-r/u?r'f^i!iL/c„ BimftJiS IcDff 
^;45*Jfe^Ji b m f£. <n \t. ^ *;^^Ji60^^^^f^f-^^/^i:i5iS-|^^(DSlt^^#?>;rc 

1 tS7'i5co{4. ll^gMl©*fB^^«#:•^^>://^t^S{^|ll^(^Slt*Sr»•5fc^^)T'*>-5„ 
[0107] 

ft 2 
[0108] 

^«#:ii3 2cot;^!|s^i:L-C3IK^ltIl-ZnS^rS iOg (OWL^m (^/i'Jt = i^lJ30 : 70 

) 5rfflV^, Ktlfta3 1(75J?^?r*^9 5nm('IS::^Lfc:ffi(4, ^ig^JltrJ;53tlEiikl«#: 
■!J->-7°/Ui(Rl«(CL-Cft«jy(j2(CJ;5^1E»ji^ft:i^^-7°/W^^'PMLfc„ 
[0109] 
It ggglj 3 

[0110] 30 

P«fr^3 2(^lt;|sft LTHK^t^f^S i O2 ro.^^JlV^. K«#:S3 lc7?ff^5r*Dl 0 

[0111] 

^Ifegil 3 
[0112] 

/^ffif*. ^Jfiffil 1 lc<t53tlEfik^^•9->'7'/^i:l^«(cL-Clllfe0^|3^cJ:S)tfafiiiK#:•^^^^ 

:/ /I- {-^ S! L fc o 

[0113] 40 
[01 14] 

^«f*«32«W#4i:L-r^W6<](^ZnSi:S iOj W^^-g-^ (^/Wi:b = *^50 : 50 
) ^ ffl 1/^ . IS 11 ft a 3 1 CD $ ^ 1^ 7 0 n m (C ^ S L m . llJfe 3 (C J; 3t 15 ^ ^ ft 

[01 1 5 1 

vcm\n 5 

[01 16] 

Pmft:»32cDW5|s|-tL-CllR6«J(CZnSi:Si02<^^-^*^ (^/l'Jt = *tJ30 : 70 
) ^fflv^. ^tlft:S3lc^lf:$5r*57 5nm(r^Sbfcffil4. ^ite«»J3(Cj;53tfB»!!Kft 50 
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[0117] 
[0118] 

. ^ h . mm i^m 3 1 (Dm ^ 9 0 n miiZ.n^'^ L^timn. mmm i ^ ^ ^mmmi^ 
/i^ t mmic i^x mmm 4 [c X ^ ^mmmit^ > y ^ i'fm i^fzo 

[0119] 

i:b m 6 
[0120] 

^mf*S32CO|;f*ifc!rLT^ia6^tCZnS^S iOg (^/^i:t:-=*^50 : 50 

) 5:fflV^. SIS#:ii3 1(7);?:$?r^<jl0 5nm(C^^Lfctef:±. ^iS0iJ5(Cj;^^fB»i^ 

[0121] 

[0122] 

M«f*a3 2CO#f4i:LmS6tlt-ZnS^S iOg (^U^^ (-^/l^lt-^^^SO : 70 
) ^'l:ft:S3 icT^iS^^^tll 1 Onm(C^:^b/cftilf^. m£^j5(Cj:>5)t:tS^jS 

f* 1^ > -7° t ^ « L T i:b R ^'J 7 J: ^ ^ IE ^ ^ M b o 

[0123] 

J:b ^ 0ij 8 
[0124] 

mm»m 3 2 (Dun t lx mm^oK s i 02 (d m^^. mmi^m 3 1 (Dm^ 1 1 
onmic^^bfcftfi{^. mmm 5 {z X ^ ytmrnmi^-^ >y /i^ t mmi^ \^x ttmm s ^ 
^mmm^ ^ > y ^ Y^m L tc . 

[0125] 

r * Jg I?'! 1 5 ^z/\c\:t1^M 1 75 M 8 * IE » f- /HC ibMt ^ S f* S 3 

2 (Dm^ R XJ^Un. afet>*tc. ^m^Ji3i(Dii:^^2k«t::*ii^'5o 

[0126] 
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